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§31. Improvement of SPBSC Code 
Nakajima, N. 
SPBSC is the code to calculate MHD equilib-
ria with self-consistent bootstrap current. It 
consists of two parts. One is MHD equilib-
riulu part (VMEC) to solve three dimensional 
MHD equilibrium, and the other is neoclassi-
cal part to calculate neoclassical parallel flows 
leading to the bootstrap current and rotation. 
At present, two species, namely electrons and 
ions are treated, and the bootstrap current 
and Ohluic current are included. The SPBSC 
has been improved recently to handle lnulti-
pIe species ions and Ohkawa current. Here the 
scheme is presented. Let 
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for a = 0 f'V N where a = 0 and a = i, (i = 
1 f'V N) indicate electrons and i species ions, 
respectively. Ft and FJ indicate the parallel 
friction between thermal particles and that be-
tween thermal particles and fast ions, respec-
tively. EA is the external inductive electric 
field. V and A are the parallel viscosity and the 
thermodynamic force, respectively. The viscos-
- -ity fL and the viscosity times geometric factor G 
are obtained through the connection fonnula. 
The parallel friction between thermal particles 
and parallel viscosity are expressed by 
- -+ Lt X, 
~ -+ ~-+ 
fL X+ G A, 
respectively. Thus, solving the parallel force 
balance; 
v = Ft + FJ + EA , 
the parallel flows and heat fluxes are obtained 
as 
N 
The matrix calculations are done numerically, 
so that extention to include multiple species 
ion, and/or the charge exchange loss etc. is 
quite easy. This improvernent is quite usefull 
to analyse the experimental data of LHD and 
CHS 
